Idiopathic pulmonary fibrosis is the most common idiopathic interstitial pneumonia. Prognosis is poor with a median survival <3 years. Pirfenidone is one of two US Food and Drug Administration-approved medications that slow disease progression. We describe the development of lymphadenopathy or a sarcoid-like reaction following initiation of pirfenidone, a complication not previously reported.
Case Report
A 65-year-old, nonsmoking male developed a chronic cough. In October 2012, a chest CT scan demonstrated traction bronchiectasis with subpleural and basilar predominant reticulation. There was no honeycombing, air trapping, or lymphadenopathy. The patient had no occupational or environmental risk factors for granulomatous disease. He underwent a surgical lung biopsy and pathology was consistent with usual interstitial pneumonia. No granulomas were present. The patient was given a diagnosis of idiopathic pulmonary fibrosis (IPF) on the basis of his clinical presentation and pathology. 1, 2 The patient's functional status continued to decline, and he was referred for lung transplant evaluation.
In April 2015, he was started on pirfenidone, one of the two medications approved to slow disease progression in IPF. 3 He tolerated the maximum dose of 801 mg three times per day; however, his disease continued to progress and he became dependent on supplemental oxygen. A repeat CT scan in January 2016 demonstrated progression of the fibrosis and new diffuse mediastinal and abdominal lymphadenopathy. The subcarinal lymph node measured 2.0 cm in short axis (Fig 1) . A PET-CT scan demonstrated hypermetabolism in the lymph nodes, with a maximum standardized uptake value of 16.9.
To evaluate the lymphadenopathy, the patient underwent an endobronchial ultrasoundguided transbronchial needle aspiration of the station 7 subcarinal lymph node. This demonstrated benign lymph node tissue. Chest CT scan in July 2016 demonstrated further increase in adenopathy, with his subcarinal lymph node measuring 2.7 cm. A mediastinoscopy with excisional biopsy of station 2R and 4R lymph nodes demonstrated benign lymph nodes with multiple nonnecrotizing granulomas (Fig 2) .
The differential diagnosis included sarcoidosis, a sarcoid-like reaction, and infection. Multidisciplinary discussion led to the conclusion that this was most likely a sarcoid-like reaction given the development of lymphadenopathy after initiating pirfenidone; however, sarcoidosis as a new diagnosis could not be ruled out. Evaluation for infectious etiologies was negative. Pirfenidone was discontinued and the patient was listed for lung transplantation.
Follow-up chest CT scan four months after discontinuation of pirfenidone demonstrated stable lymphadenopathy, further strengthening the suspicion of a sarcoid-like reaction. The patient underwent successful bilateral lung transplantation in January 2017. As part of the transplant immunosuppression, the patient received methylprednisolone at a dose of 1,000 mg at the time of transplant and was started on 20 mg of prednisone per day, which was weaned to 10 mg over the course of 1 year. Explant pathology demonstrated a usual interstitial pneumonia pattern of fibrosis with fibroblastic foci as well as scattered nonnecrotizing granulomas with a lymphangitic distribution (Fig 2) . The lymph nodes demonstrated fibrosis and non-necrotizing granulomas. Follow-up chest CT scans in the year after lung transplant demonstrated resolution of lymphadenopathy, with all lymph nodes measuring < 1 cm in short axis (Fig 3) .
Discussion
We describe the first known case of a sarcoid-like reaction developing after initiation of pirfenidone for IPF. In October 2014, treatment in IPF changed when pirfenidone was approved to slow disease progression in IPF. An integrated analysis of cumulative data from five clinical trials demonstrated high rates of GI discomfort and rash. 4 There were no reports of hypermetabolic lymphadenopathy or sarcoid-like reactions.
Sarcoidosis is a multisystem granulomatous disease. The initial presentation varies; however, it commonly includes mediastinal lymphadenopathy. 5 The diagnosis is established with histologic evidence of nonnecrotizing granulomas without another explanation. 6 Sarcoid-like reactions are characterized by the presence of clinical features of sarcoidosis after an inciting event and have been described in a variety of clinical conditions. Most commonly, they are described as a result of cancer, antineoplastic therapy, or immunomodulatory therapy. [7] [8] [9] [10] Sarcoidosis and IPF are distinct clinical entities that very rarely coexist in the same patient. 11 The natural history of IPF is progressive fibrosis with respiratory failure and death. 12 Increasingly, more patients with IPF are on pirfenidone while awaiting lung transplantation to maximize the chance of survival to transplantation. 13 The development of hypermetabolic mediastinal adenopathy can be viewed as a potential barrier to lung transplantation because an underlying malignancy is a contraindication to transplantation; therefore, enlarging lymphadenopathy warrants comprehensive evaluation.
We describe a patient who developed diffuse, hypermetabolic lymphadenopathy after initiation of pirfenidone, with pathologic findings consistent with a diagnosis of a sarcoid-like reaction, and regression of the lymphadenopathy after discontinuation of pirfenidone. Although it is possible that the patient developed a separate diagnosis of sarcoidosis at the exact time pirfenidone was initiated with improvement after starting steroids for immunosuppression, the timing argues more for a sarcoid-like reaction. As noted, the chestjournal.org lymphadenopathy continued to rapidly grow while the patient was taking pirfenidone. The growth halted only after stopping pirfenidone. It is true that the lymphadenopathy did not fully regress until after transplantation; however, we suspect that we did not have a long enough period after pirfenidone was discontinued before he underwent lung transplant to observe regression. As such, our multidisciplinary team came to the determination that this case represents a novel complication of pirfenidone, diffuse and hypermetabolic lymphadenopathy with pathologic findings of non-necrotizing granulomas. Should future patients on pirfenidone develop a similar clinical picture, it would be imperative to obtain a tissue biopsy to evaluate for a sarcoid-like reaction.
